Quantitative assessment of AKAP12 promoter methylation in colorectal cancer using methylation-sensitive high resolution melting: Correlation with Duke's stage.
The expression of AKAP12 (A Kinase anchoring protein 12) is markedly reduced in a variety of cancers. The purpose of this study was to establish a methylation-sensitive high resolution melting (MS-HRM) assay for the quantitative detection of AKAP12 promoter methylation and expression and the association with clinicopathological variables in human colorectal cancer. We also assessed the effect of AKAP12 re-expression on cell growth and colony formation. Downregulation or loss of AKAP12 mRNA expression was detected in 31 of 45 tissue samples (68.9%). No significant correlation was observed between the reduced expression levels and patient age, gender, Duke's stage or tumor differentiation. Methylation (>1%) of the AKAP12 promoter region was present in 35 of 45 (77.8%) carcinoma tissue samples and 6 of 45 (13.3%) adjacent tissue samples. AKAP12 methylation was significantly higher in the colorectal cancer tissues exhibiting advanced Duke's stages. Treatment of the three colorectal carcinoma cell lines (LoVo, COLO320 and SW480) with completely methylated AKAP12 with inhibitors of DNA methyltransferase (5-Aza-2'-deoxycytidine) markedly increased expression of AKAP12 and decreased methylation levels. Ectopic expression of AKAP12 in the LoVo cell line suppressed cell growth and inhibited colony formation. The AKAP12 gene was examined by quantitative RT-PCR, MS-HRM analysis and bisulfite sequencing in 45 paired tissue samples obtained from primary colorectal carcinomas and the corresponding adjacent tissues. In addition, five colorectal carcinoma cell lines (LoVo, COLO205, SW480, LS174T and COLO320) were investigated and western blot analysis was used to investigate changes in protein expression. A proliferation assay and soft agar assay were performed after overexpression of AKAP12. Our study demonstrated that MS-HRM is a robust, fast and sensitive method for AKAP12 methylation analysis. AKAP12 methylation represents a potential molecular biomarker for predicting the malignancy of this cancer.